be thrust into the hole, although but little advantage is gained thereby. Each time the drill is raised, it is turned about one-eighth of a revolution so as to prevent its striking the bol/fcom of the hole successively in the same position. By confining the turns to about 45 deg., the hole is maintained more nearly circular than would be the case if a larger turn were given each time. Where added weight is desirable, a ball of iron or steel is sometimes welded to the drill rod, at or slightly below its middle point, care being taken to have the center of gravity of the ball in the line of the axis of the rod.
The bit ordinarily used in double hand drilling is provided with a chisel edge and is made from octagonal steel 7/8 in. in diameter. The wedge-shaped edge varies in sharpness according to the quality of rock to be drilled. It should be made as sharp as possible and yet not break or become rapidly dulled. The angle of the wedge-shaped edge usually varies between 45 deg. for soft rocks and 90 deg. for hard rocks.
Bits are usually made up in sets, depending upon the depth of holes to be drilled. The bottom of the hole must be about 1 in. in diameter to receive the ordinary dynamite cartridge. The finishing drill must therefore have a face at least 1 in. in length, and as a matter of fact, it is usually made somewhat longer, in order to allow for wear. Each bit must be slightly smaller than the bit preceding it in order to allow for wear in drilling. A set of four bits will ordinarily vary approximately between 1-5/8 in. for the starting bit to 1-1/4 in. for the finishing bit. It is necessary to re-sharpen the drills at frequent intervals, not only that they may be reasonably sharp, but that they may be of proper gage.
The cost of hand drilling varies according to the hardness of the rock, although the difficulty of drilling is not always dependent wholly upon hardness. Rock which is seamy and lies at an angle steeper than 45 . deg. with the horizontal, may be quite difficult to drill because of the tendency of the drills to bind and stick in the holes. Limestone is usually very easily drilled, while trap rock and quartzite are hard to drill. Some seamy shale, although relatively soft, lies at such a steep angle with the horizontal that it is difficult to drill.
The authors have usually found it desirable to provide one man to turn the drill and two men to do the striking. An illustration of the amount of work clone by such a gang of men is furnished by the data given in Columns 1 and 2 of Table 11.
Assuming that the wages paid the laborers for this work were $2 per day of 8 hours, it appears that the cost of labor for actually drilling the holes varied, on the averaee. from 28 to fiO cents ner foot of hole drilled.